The work of Meyer (1899) and Overton (1899) at the turn of the century, made it clear that the relationship between the biological activity of a molecule, e.g. in producing anaesthesia, and its chemical structure was dependent in part on the ability of that molecule to dissolve preferentially in the hydrophobic rather than the hydrophilic regions of an organism.
The work of Meyer (1899) and Overton (1899) at the turn of the century, made it clear that the relationship between the biological activity of a molecule, e.g. in producing anaesthesia, and its chemical structure was dependent in part on the ability of that molecule to dissolve preferentially in the hydrophobic rather than the hydrophilic regions of an organism.
It has been, therefore, a preoccupation of those scientists interested in structurefunction relationships to find a simple model that adequately represents the biological situation, since the complexity of any organism in which neither the hydrophobic nor hydrophilic regions are well characterized or homogeneous precludes simple physical measurements.
Organic liquids that are immiscible with water are an obvious choice for a model of the hydrophobic regions of an organism, and many such systems have been investigated and correlations made with biological activity. It has been found that certain organic liquids are better at representing a given biological situation than others, e.g. olive oil is used to represent the hydrophobic phase in discussions of membrane permeability (Lieb &Stein, 1971 ) and octan-1-01 is often chosen when considering theactivity of drugs (Leo et al., 1971) . A biological model that has been investigated in connection with the study of anaesthesia is the erythrocyte membrane (Seeman et al., 1971) , which has the obvious advantages of being a natural membrane and being easily prepared, but does have the drawback of not being at present completely defined.
A simpler model, which retains the essential structure of the unit membrane but allows changes in its composition, is the liposome (Bangham et al., 1974) . This system is very well defined and can be made with only one chemical component and water. Further, it is possible to measure the effect that foreign molecules have on the membrane as well as the precise number of molecules that partition into it. It is probable that some drugs interact with membranes to produce their effects so measurement of changes in the membrane is more relevant than the number of molecules, whereas the reverse is true when considering membrane permeability. Under certain conditions it is possible to deduce the theoretical values of the partition coefficients of some compounds in terms of their water solubility, and these values will be used as a standard.
The aim of this paper is therefore to present values of partition coefficients in liposomes of a range of anaesthetic-like compounds and compare these with data for partition coefficients in octanol, dodecane and erythrocytes, and theoretically deduced values.
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Theoretical values of partition coeficients
If a solute molecule has the same interactions in its own water-saturated solution as that in a water-saturated organic liquid, the simple relation of US = 2 can be deduced (Hansch et al., 1968; Hill, 1974) where a is the partition coefficient between the organic liquid and water, and S is the solubility of the solute in water. The value 2 is obtained because the ideal entropy of mixing is different in the two cases. This relation allows one to calculate the ideal partition coefficients of solutes that are immiscible with water (see Table 1 ). The lower alcohols are completely miscible with water, so this analysis does not apply, but it is well known that in an homologous series the addition of a methylene group changes the physical parameters by a constant factor, and hence we can deduce idealized values of solubility and partition coefficients for such lower alcohols. Table 1 shows these calculated values, ai.
Dipalmitoyl phosphatidylcholine smectic mesophases
The action of the anaesthetic-like molecules on the rotational phase transitions of dipalmitoyl phosphatidylcholine is to lower the temperature of that transition. The lowering can be equated to a change in the chemical potential of the membrane and, if ideal-solutions theory applies, to a membrane concentration. A knowledge of the temperature and the latent heat of the transition allows one to calculate that a depression of the transition temperature by 1°C would be obtained by a membrane correction of where A,u is the change of chemical potential of the lipid Q, T the phase-transition enthalpy and temperature, AT the freezing-point depression, R the gas constant, cw the water concentration of the anaesthetic and r the fraction of saturation, s, of the anaesthetic in water.
AT Values for -are taken from Hill (1974) for C3-C9 alcohols, chloroform, ether and r halothane, and have been measured in the same way and calculated from -for methanol and ethanol. Table 1 shows these values, a,, and values of u,/ai. For ideal solutions A p = RTc,, so u. will be the partition coefficient. Where direct measurements have been made the concentration required to produce a 1 "C depression of transition temperature was, within the accuracy of the experiment, the same as calculated, i.e. 0.0442, for both octan-1-01 and nonan-1-01, hence it can be assumed that all the alcohols behave ideally at these concentrations. It can be seen that the C,,,, alcoholslarger than C4 have values that molecules may dissolve in the interior region of the membrane and hence have an effective concentration of half of the initial concentration there, unlike the alcohols which interact with the interface by hydrogen bonding.
Organic liquids
The values for the partition coefficients of the organic liquids have been taken from Leo et al. (1971) , and converted into mol/mol per mol/mol. The values for octan-1-01-water (Table 1) are 0.47k0.05 times those of the theoretical model. A value of 0.5 would be expected if the alcohols were identical then the entropy of mixing would be zero and the partition coefficient would be the reciprocal of the solubility.
Dodecane is different by a factor of 100, and gives values that are in accord with the fact that it takes 2.6 kcal of energy to break the hydrogen bond of the alcohol to remove it into a pure hydrocarbon. It is obvious that in the other systems, the hydrogen bonds are not broken.
Erythrocytes
The values for erythrocytes (Table 1) are taken from Seeman etal. (1971) and have been calculated assuming that half of the erythrocyte membranes (by weight) is lipid with an average mol.wt. of 1O00, and that most of the molecules are adsorbed in the lipid phase. The fact that the partition coefficients agree with those for octanol and phosphatidylcholine indicates the validity of this assumption.
Conclusion
The major difference between the measured partition coefficients, lipid model and the value of octanol are to be found with the inhalation anaesthetics, where a factor of two exists for values of a,/ai. It is unfortunate that thevalues for theerythrocyte are not available [Seeman et al. (1971) use the octanol values divided by 51 as this might be important in determining whether the inhalation anaesthetics are less effective at changing the chemical potential of the membrane for a given membrane concentration, or if the partition coefficient is half the ideal value.
Preliminary results on the effect of anaesthetics on Tubifex tubifex (M. Hill, unpublished work) suggest that the dipalmitoyl phosphatidylcholine values are the more useful in this case.
